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SUBJECT
PERFORMANCE OF PLUMBING VENTS IN THE MARK IV

AND MARK VI EXPERllv1ENTAL HOUSES

The Division of Building Research has conducted a number of

quantitative studies on some of the innovations introduced into houses

constructed under the experimental house program of the National

House Builders Association. This Technical Note reports on the

studies of the perfor:mance of plumbing vents of two of these experi­

mental houses originally carried out by W. F. H. Williamson of DBR.

Two studie s were carried out, the first in 1968 on the single­

storey Mark IV house located at the Rockc1iffe ｡ ｩ ｾ station in Ottawa

and the second on the two-storey Mark VI house located at Kitchener,

Ontario in 1969. The purpose of these studies was to determine the

effect of vent size on the maintenance of a water seal in the fixture

traps.

Mark IV Study

The Mark IV house was a three -bedroom bungalow with base­

ment (Figure 1). An the plumbing fixtures were standard units and

consisted of a toilet, a bathtub and basin in the bathroom, a single

sink in the kitchen, and a douule laundry unit in the basement. Stack

vents were arranged so that the fixture s on the ground floor could be

tested with no venting or with I-in., 2-in., or 3-in. vents (Figure 2).
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The laundry units could be tested with no venting or with ｴ Ｍ ｩ ｾ Ｎ or

l"1-in. vents. The loss of water seal was recorded as fixtures

were emptied either individually or with other fixtures.

The greatest loss of water seal occurred with no venting

when all fixtures were drained at the same time except the fixture

under observation. The basin trap and bathtub trap suffered the

greatest loss under these conditions of test. Venting with I-in. ,

Z-in., and 3-in. vents progressively reduced this loss to less than

"1 in. (Figure 3).

The greatest loss of water seal with fixtures operating

individually occurred when the toilet was flushed and all vent stacks

were closed. Venting with I-in•• Z-in•• and 3-in. stacks progressively

reduced the loss to negligible amounts (Figure 4).

Repeated flushing of the toilet increased the loss of water in the

traps as shown in Figures 5, 6 and 7.

Loss of water in the trap of the laundry tubs, even with no

venting, was negligible.

Mark VI Study

The Mark VI house was a two-storey house with basement

having a floor plan as shown in Figure 8. The plumbing fixtures

consisted of a toilet, a bathtub and basin on the second floor; a

toilet and basin in the powder room and a double sink in the kitchen

on the ground floor; and a double laundry tub in the basement. All

the fixtures were standard plumbing items except the bathtub and

basin on the second floor which were moulded FRP units. Stack

vents were arranged so that all fixtures on the ground and second

floor s could be te sted with no venting or with 1 -in. or Z-in. vents.

The laundry units could be tested with no venting or with I-in. or

1t-in. vents (Figure 9).

The greatest loss of water seal occurred with no venting

and all fixtures, except the one being observed, being drained

simultaneously. Results of this test and the tests with I-in. and

Z-in. vents are shown in Figure 10.

Simultaneous flushing of the two toilets with no venting

resulted in complete loss of water seal in the kitchen sink. Repeated



- 3 -

flushing of individual toilets with no venting also produced complete

loss of water seal in either the bathtub or the powder room basin

(Figures 11 and 12). With a I-in. vent the loss was reduced so that

a Ii-in. water seal was maintained. The 2-in. vent reduced the trap

loss still f-urther.

The trap of the laundry tubs was not affected by any combination

of flushing or emptying of fixtures even when the system was not vented.

Comments

In the tests only clear water was used; the effects of solids in

the waste was not determined. The tests were carried out during warm

weather so the effect of frost closure was not determined. The effect

of variations in the size of a vent pipe was not investigated.

Under the conditlons of these tests, I-in. and larger vents

prevented a break of the water seal in the traps of all fixtures and a

water seal of It-in. was maintained. In both houses, the loss of water

in the trap of the laundry tubs in the basement was negligible regardless

of degree of venting or number and sequence of fixtures operating.



Ｍｾ

Main n Laundry J

ｄｲｾｉＮ｜ｗ｡ｳｴ･ Laundry

. !l--== ｵｮｾｾ
1(--- -

-
ｾ

N

ｾｦＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭﾷＭＭＭＭＭＭＭｩ .....1
40·

BA SEMENT

0­

::::>

ｾＭｖ･ｮｴ Pipes

Sin k

GROUND

FIGURE I

FLOOR PLANS, MARK IV HOUSE



ｾＭＭＭＭＭＭＭ

'-Cei ling

Kitchen Sink Waste

Wash Basin Waste

I-r--... ｾ ｆ 1-;-0 ｾ
Toilet Waste

stack Vents

Ｍ ｾ Ｂ
;--2" ｾ
I"

I •
1'2

ｾ
To Laundry

ｾ Ｍ Ｍ Ｍ Ｍ Ｍ -

fIGURE 2

ARRANGEMENTS OF WASTE AND VENT PIPES IN
COMMON WALL



2. 50 r----------r-------'----r---------,

2. 25

2.0

1. 75.
z

,

1. 50Q

«
w
:J:

0..

« 1. 25
0:::
ｾ

l.L.

0

V)
1.0

V)

0
--I

0.75

0.50

o. 25

o 1 2

VENT SIZES IN INCHES

3

Fl GURE 3

MAXIMUM TRAP LOSSES. RESULTS OF VENTING ON
EACH UNIT WITH ALL OTHER FIXTURES OPERATING

1'1"'( .,- 2. 7 z -.5



1.0
.

z

.
c
ex:
I..LJ

:c

ｾ 0.5
a:::
l-

LL.

o
V)

V)

o
...J

o. 0" Venting b. I" Venting

Laundry Operating
With 1/2" Vent

TOILET BATH BASIN SINK LAUNDRY TOILET BATH BASIN SINK LAUNDRY

UNIT OPERATING UNIT OPERATING

ｾ Bath
1:,:,:,:-:1 Bas i n

c:J. Si nk
c=J Laundry

d. 3" VentingC. 2
1t Venting

Note:

W.here no noticeable loss
of trap seal occurred,
t his isin die ate d bY //

-.L.-A.:..:. ....｟ ｕ Ｍ Ａ Ｎ Ｎ ｬ Ｎ Ｇ ｾ ｾ Ｂ Ｂ Ｂ Ｂ Ｇ ｌ Ｂ Ｂ Ｍ Ｂ Ｍ Ｇ ｖ Ｌ Ｎ ｴ Ｍ Ｌ Ｔ ｾ Ｚ Ｇ Ｍ Ｂ Ｇ ﾷ Ｚ ｾ ｾ Ｌ Ｎ Ｎ Ｌ Ｚ ..

TOILET BATH BASIN SINK LAUNDRY TOILET BATH BASIN SINK LAUNDRY

1.0
.

z

.
c
ex:
I..LJ

:c
0...

0.5ex:
a:::
l-

LL.

0

V)

V)

0
...J

UNIT OPERATING UNIT OPERATING

-FI GURE 4

THE EFFECT ON TRAP SEALS WITH ONLY ONE FIXTURE
OPERATING AND WITH VARIOUS VENTING



e e

1. 50 i f i I I I i J 1

e

FIGURE 5

REPEATED FlUSHINGS OF TOilET. NO VENTING

ＸＲｾＷＮＷＺｺＮＭＫ



e e

1 50 I I i I• i i J I I

I·, 25
.

z-
- 1.00

<C
l.J.J

:I:
CL

O. 75<t:
0::
I-

u..

0
0.50

I/)

Bas in
I/)

I0
-I

0.25 I
ＯＧｾ

Sin k, Bat h

e

1 2 345

NUMBER OF FLUSHINGS

6 7 8

FIGURE 6

REPEATED FLUSHINGS OF TOILET. ONE INCH VENTING

Ｘｾ 4%1%-5



e ee
1. 50 I r r r I

.._-,
I ,

1. 25 ｾ -.
z-
- 1.0 r-0 -«

U-I

:r:
Cl..

« 0.75 r- -e:::
t-

u.
0

0.50 I -V')

V')

0
...J

0.25 r- -
:ink

J
Bas i n\ Bathj

I

ｾｉ Ｌｾ I _. , - !
1 2 3 4 5 6 7 8

NUMBER OF FLUSHINGS

FI GURE 7

REPEATED FLUSHINGS OF TOILET. TWO INCH VENTING

/JI? "2.72. - Go



24'-9"

"I

KITCHEN

ON

UP

GROUND FLOOR PLAN

...

STACK O·
PIPE)' LAUNDRY

TRAYS

UP

SECOND FLOOR PLAN BASEMENT FLOOR PLAN

FIGURE 8
FLOOR PLANS,MARK VI HOUSE

DR 4465-/5



Second Floor

AHic

W. C.

ｾｬ r----1
JTj----"-----------,

---t-l- --+-1- -It-----
ｉ ｈ Ｇ ｾ I Ili"

1 ｾ "-1 I 11" I
I I I Basi n I
I I I I
I I I II I Bat h
I Ｍｾ

3" ---Indicates Vent Pipes
--l><r- Indicates Shut Off Valves

Sin k
ｾＮ

Bas i n
First Floor

w. C.

Basement

, Laundry Tray

FIGURE 9 OUTLINE SHOWING WASTE & VENT

a84465-1



3. 5 ｲＭＭＭＭＭＭＭＭｾＭＭＭｾＭ｟｟｟Ｌ

t Both room W. c.
2 Both

3.0
3 Both room basin

4 Kitchen sink

5 Powder room W. C.

6 Powder room basin

7 laundry troy

V>
2.5

LLJ

:c
u
z

ｾ

0
2.0«

LLJ

:c

0-

«
0:::
l-

LL. 1.5
0

V>

LLJ

V>

V>

0
--l

1.0

0.5

7 No loss

OL-.----..L.-----l'----------I
o 1 2

VENT SIZES, INCHES

FIG U ｦｾ E 10

MAXIMUM TRAP SEAL LOSS RESULTS OF VENTING ON

EACH UNIT WITH ALL OTHER FIXTURES OPERATING

BR 4465-2



2. 5 ｲＭＭＭＭＭＭＭＭＭＭＭｲＭＭＭＭｾＭＭＭＭＭＭＬＮＭＭＭＭＭｲＭＭＭＭＭＮＭＭＭＭＭＭＭＬ

Kitchen Sink

Bathroom Basin
___-"7'- ----------------

2.0

Seal Break

-
V'J.

V'J

o
..J

0.. 1. 0
...:
ｾ

l-

V'J
LLI

:c
u 1. 5
z

0.5- -­.'--
--

Powder Room Basin

Powder Room W. C.

oL.- --'---'----__-L- -l-
J

.....1__

o 1 2 3 4 5

NUMBER OF FLUSHES

6

FIGURE 11

REPEATED FLUSHING OF BATHROOM TOILET (NO VENT)



2. 5r------,-----,.----,------,------,,.---------,

Seal Break
Powder Room Basin

2. 0

Kitchen Sink

6

VI
Bathroom W. C.LU

:r:
u 1.5
z

. Bathroom Bas in
VI

VI

0 Bat h-oJ

0- 1.0
<t:
0:::

I-

0.5

(

LaUndry Tray
No Loss

oL--__-J.._--J-__ I'-- J-I ..1-1 1'- _

o 1 2 3 4 5

NUMBER OF FLUSHES

FI GURE 12

REPEATED FLUSHING OF POWDER ROOM TOILET (NO VENT)

8R4465-4


